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(57) Abstract: A positive electrode 
active material for producing a 
nonaqueous electrolyte secondary 
cell exhibiting an excellent high-rate 
charging/discharging performance 
and an excellent charging/discharging 
cycle performance and having 
a high energy density, and a 
nonaqueous electrolyte secondary 
cell exhibiting an excellent high-rate 
charging/discharging performance 
and an excellent charging/discharging 
cycle performance and having a high 
energy density. The main component 
of the positive electrode active 
material is a Li-Mn-Ni composite 
oxide, and the positive electrode 

active material is characterized in that the specific surface of the Li-Mn-Ni composite oxide measured by the BET method is 0.3 
m 2 /g or above and 1.5 m 2 /g or below. The nonaqueous electrode secondary cell comprises such a positive electrode active material. 
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fcfr-Cfcx Mg, Al, Ti, V, Cr, Fe, Co, C u^rjZ iKZHN-fft 

o 

Mn®lM^^tr N s N wi± s 0<r + s+w^0. 2T"&?K 
Ni©llftl*^tr ' , s'sW'Jis 0<r'+s'+w'^0. 2 
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o Cti&s Mn(Dm&m r+s+w^Ni OfHir ' + s ' + w ' tem^Tt 
tit, ^ratWfcffifflqJ^feJSc Uf^AM^U Mn»VNit«t4Sa7c* 
ffiaMft*tgEf68\ 0 < r ' + s ' + w * £ 0 . 2> 0 < r + s + wg 0 

r, r ' (is ^en^no. ooiw±w$b<, ^eti^tio. om±tf«fc 

^fes L i-Mn-Ni**^K<b«lco*-|g»^a*J;VS|5H^J(i?&tt«3*s 

?S^K©Wj««»t»&^Ui«>jt|ftr%7C**iRJjnr4^Si^ LiMn, s N i 
o. 5 0 2 gftfrA L £^ C -f * >2Sstfe«?K £ t> JIII7G* S^^z&s^ff ft 

zft&tcps^tis&cD-e&fc^o 

L i -Mn-N i#«^Kfc&©*0§|«J&JR«\ Li [Mn c N i d C o e L i a 
M" J 0 2 (M" ttMn, N i s Co, L iJ£t#0D7S*s d^c + e + a + b, 
c + d + e +a +b= I, O^a^O. 05, O^b^O. 0 5> 0. 2 ^ c ^ 
0. 5, 0. 0 2^e^0. 4) -cm.tti&tiL&Mtto'Cto&o c#0. 2£T 
£;utet£A s ^< &Sflffth&*) N c#0. 5 &±lU££:-b->r *;H4I6 
WETr£fcIft£&£fc£a>t)T*& <, JBUB®J8(Rtfrfc L i 2 Mn 0 3 ^h*CD^M^ 

ftmmz&v%m&%.&tmi : Tzmfttte%o a#o. 0 5%±®zt 

x Mim®mViK,T'fZmfabti;2>o b#0. 0 5£±[S|6i: N ifet^l^fSTt 
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mtm^L^o 0!I*.« N B, Be, V, C, Si, P, S c, Cu, Zn, Ga 
, Ge, As, Se, Sr, Mo, P d , Ag, Cd, In, Sn, Sb, Te 
, Ba, Ta, W, Pb, Bi, Fe, Cr, N i, Ti, Zr, Nb, Y, A 
1, Na, K, Mg, Ca, Cs, La, Ce, Nd, Sm, Eu, TbTO 

&*>-C-4k B, Mg, Al, Ti, V, Cr, Fe, C u&U* Z nCD^-ftifr 

^fc, Mn, n i iwomMTbmte, zoTbrnom^^ms bp*>*^£#^& 

n-N im&-&mfcM&, CuKa1fa*®imi>tzn*x.y ?xm®$rmcD2 9 = 
18. 6 + l\ 36. 6±1°, 37. 8±1\ 38. 2±1°, 44. 3 
± 1 ° ^ 48. 4±1° N 58. 4±1\ 64. 2 ± 1 0 ^ 64. 8 ± 1 ° . 
6 8. 8±1° \z f-^*WLTi3t)s :nt«t D«nfe1t>f *;M4lfe**»&ft 

So 

L i -Mn-N i**£IMbtott* tulBbfe «fc 5 CuKaSM 
Lfc^xy £;^[i]^|a££^T> 20=18. 6±1° £20 = 44. 1 ± 

i° tiz^ffiv-tzmv, 20=18. 6 ± i ° fc43»*ia*ft-^t:*f-ra 
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20 = 44. i ± i° tz&ttzmtitv-trnmw&mtttfio. e~i. lt^s 

IX s 2 0=18. 6 ± 1 0 {c^^Sdllfh'-^CD^fjill^o 

. 13° -0. 20°Tfet)s 20 = 44. 1 ± 1 ° tz&tfZ®%T¥-!7(D*m 
W#0. 10° ~0. 1 7° Ll^o 

Li-Mn-N i^1t•^•^'fb^l(Di|&^^l(±/J^^V^(^t:Jt*ffli»ASii^^ 

s Ifet^^OixfiStigbt, (D 50 ) = 3/zm~3 0/*m# 

*?I;U<^ ^C5 / um-20 / umASifJt^o £ ©$SfflF*lT"&*lfc£ N ®tf&CD{£i£ 

l i -Mn-N imfe&mh^(D&mtemm.j5m*M7Kirz> 0 
Li-Mn-N i$k&-&mfcmte, 9 o o a cu±<z>m.jg.-cmm? z>mm.m*m 

^t^tttSL i - M n - N i m&&Mih<®l fffigft: j 19 0 0°CM±<DUJg. 
t'MbtL i - Mn-N i^®.&m<m*%km.tZ>Zhftifr$. LV^ CdT?, 
*&f&?SJ*&s 9 0 0'C-l 9 5 0 e C~ 1 0 2 5°CA^(c*f 

M5MJg#9 0 O'C^TISJ'S^s L i -Mn-N i ^i^fb«>i£^®«£ 

i. 5m z /guTt Ltd < <. it^ ^;n§ti^^ofemvtb^f#e»n j ?>-r^o 
om^fb^^ff^nt <^-&z<Dftm±(Dmm j $>, n*<Dm®mfciz±~?Tm 

ut^<5#, -en(z^Dx.T> ^ms^tcL i&*i^#±i*uT> m&mizT&fet 
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L i -Mn-N i#«-fcKto4&©Jfc£®i**0 . 3m 2 /gW±J:l{:< <U Igsfs 
-Mn-N i &®.-&mibW)<D ttm.mm* 1 . 5m 2 /gWTh Llc< < s i?M >7)\s 

&mtM(Dttm.mm&s &5£m&m$i£tiz. 

Li-Mn-Ni^MM«:tt, r v >#> (Mn) 
)\<ti 'J-fb^^^PLTs Mn-Ni^^^s Sfcfciu Mn-Ni- [M] 

£>£*§-£\ 7kM;zm;i/K lftlft="t;uK &fbrm;i,K BISRa/wK 4ft & 
zmVUh^^ ^?15tm^C rf*5®^ iH^DAH^ M^Tcm^TiT- 
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&L± (C m$ b ft ^jtXi £/iiEfeiLTf#£>ftfcMn-Ni IfcllMn 
-Ni- [M] (WT> d;Jx£>£££:#>-tx 

, 'OL i -Mn-N i^^<b^H^^i^^t^rlBUfe^^#(3*^V^T^ 
f ^JioTx L i-Mn-N i^t£i§ritfb^£$?^£S!f^T-!f§o 

c;r-ex l i -Mn-N i mfa&mitwmmmt, w.^^ttmt^^^2xit^ 

L iib&yjtLT&s .TK^bU^^A, ^'J^^i.f S^tf^Cii^tS 
^^B^OiEllrS^Mfix £/&#-efc£iitfi3L£L i-Mn-NiiMifbtl 

^to) f*D, iiliLi,Co H M,0 2 , L i y M n 2 . x M„0 4 (Mteu I VIII 
$l<£>#^ (0S*.fcJU Li, Ca, Cr, Ni, Fe, C o CD 1 mWSK±.<07t%) 

*6fcs 4k<Dfc<kmt LTJ±x CuO, CujO, AgjO, CuS, CuS0 4 
I JJlftJK-fb**x TiS 2 , Si0 2 , SnO^O IfK^RM V 2 0 s , 
V 6 0 12 , VO x , Nb 2 O s , Bi 2 0 3 , Sb,O,|f0Vi(li«ft^ C r 0 3 , Cr 
2 0 3 , M0O3, MoS 2 , W0 3 , SeO,*ff©VI8i$«'fb-&<»K Mn0 2 , Mn 2 0 
3*© niWk&m4b-&<M, Fe 2 0 3 , FeO, Fe 3 0 4 , Ni 2 0 3 , NiO, CoO 

3, coo?® viii m&mit'&wm-em.i'tiz. u^a-s^h**!* 
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iEISrStJ^i: LTv suIBLfcL i -Mn-N i JR»£-Rfb10W*U^ HuflCDffe 
Oflj^»*Wfflt4*^ toofc^ttKDtt/Bffl^ttx #IBi»©a&**»fc;bk^ 

l«fi%~5 011% 8?£L<t±5M%~3 0ir/ot'fe§, 

&m*fe (JiTFx i*fc*<ilii:fe^-5) (is *»9i©iE*?S«5H*fflv^fc««iT! ft t> 

4-i?**V>, 1, 2 -y* h*>>^* >, 1, 4 - S> y h > s 

mmmmtLx^. mz.&* l i c 1 o 4 , hb f 4j l ias f 6j l i pf 6 

, LiSCN, LiBr, Lil, Li 2 S0 4 , Li 2 B 10 Cl 10 , N a C 1 0 4 , N 
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a I, NaSCN, NaBr, KC10 4 , KSCNfOUf-^A (Li), ± h 
'J £A (Na) U £A (K) CDiafc^tfJRfcJH' L i CF 3 S O 

3 , LiN (CFjSOj) 2 , LiN (C 2 F s S0 2 ) 2 , LiN (CF,S0 2 ) (C 4 F 9 
S0 2 ), LiC (CF 3 S0 2 ) 3 , LiC (C 2 F 5 S0 2 ) 3 , (CH 3 ) 4 NBF 4J (C 
H,) 4 N B r , (C 2 H 6 ) 4 NC10 4 , (C 2 H 6 ) 4 N I , (C 3 H 7 ) 4 N B r , (n-C 4 
H 9 ) 4 NC10 4 , (n-C 4 H 9 ) 4 N I , (C 2 H S ) 4 N - m a 1 e a t e , ( C 2 H 6 ) 4 
N-benzoate, ( C 2 H 5 ) 4 N-pht alat e s T.T? U;ux;i/*>^ 

Mi*±m& b x m ^ a c t & ojtiT-<& z> o 

$£>lz s LiBF 4 tLiN (C 2 F 6 S0 2 ) ^ £5ta.n—7 jvXut 

UlcW^fciMc 0. lmol/l"v5mol/lWSl<, L< 
iis lmol/l~2. 5mol/lt^^, 

famizmJUs ^fe«JE»LT 5 0°C~2 5 0°CSiSO?ajKt\ 2 B#fg*§JKM#L 

U^^A-IS, U^^A-^X, U^-i7A-r;U5 n£A-XX, >;?-£A-# 
U^A, ifccfct^y K^^cDU^^A^g^*^) (Dm, V^tAZmffi- 
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t&-?®fflP§ (d 002 ) 0. 333-0. 3 5 0 nm 
a$6^lRl©!^^dF©^:#$L a 2 0 nm fet± 
ci|ift;S|p]©lii£il^©*t£L c 2 0nm 81 ± 
2 . 0 0-2. 2 5 g/cm 3 

x y^A&Jgx y ^A-r^-^A, V^A-gfi, <J?-«>A-XX, U 
f^A-7^U^-XX, U ^^A-^f'J A, _:fc«fcV«>y F ■&&«&© 

o 

JEffiS«5ltCDi|»«:SVftffi«»<o»«:a:x ¥Wi^i7M X 1 0 0 ^mttTtfe 
&d LV^ Hi:, jE«gtS4»K©»fl:fcj\ #7jcSfl¥HS$fe©i£ffl;t3*RM4£ 

lRj±-T§S^-r 1 0/zmJWTT?*>Sii:A*3a*bV>o *&tt*ffi£©EM7Ve*»a;fc 

tli^-;K;K ;i/^;i/ N ^i';M;k * — yi h film 
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9« % ^uss (im*jm&, mftftm®, ±«jmms) n xmrnsQ, 

*-s &*tt«§. £S (M, ^ tvu^^a, 0, &«) £JS*ifii 

1M%~5 OliyotfffiK^ «rfcO. 5 fiS%~ 3 0 M%##& LV>» 
«ffcWU>75'j;i?S0. 1—0. 5 #m©8«tfc^fc»5frLTffll>.& 

s ^lattifccittft-i^**. viam s 

s ^-;i/^;i/ s A^UofcJ; 5 <fc 

SUBIMMBiaiLTtdU Mf\ #'J^ h77WDifl/> (PTFE), ^9 7 
yfbtf- U ^> (PVDF), ^U^^-U>, ^'J7D^U>HoMWR 
xfl/>-7DtU>-i;i>^-^ijT- (EPDM), *;i/*>-fcEPDM, 
^l^T^^xV^A (SBR), 7 y*=TAaSE6D=f A5»ttS^r*^U V — ft 

i*fcliiMHt:^l/tl-5 0M%##£U<h ^tc2-3 011% 
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ffii&mm, ?ifHM#-?s #«^*f^^^©ft!j{^ 

Witt^s m^feX^X, A 1 -Cd^oii:, &*4£. WJItc 
Mmffc©fl^(3o^Tfc^ 7 * -f ;i/^©^ 7 4;ua#U *yh>R 
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itmifim^ khz* m$<Dmfe&ft£.tji^i!fi, i~5 o o um(D$><Dtfim^£>i\ 
t) lEMts^g £ tz & fkUftMn h mm* t <z>®mm±m\ & © t & & „ i^x 

J-Uy&mGifos 7 >WbfcT- U >- 7. >l/;tD:n^ U 7 y -fb tT- 'J 
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fcfc. 7^*;Vi^J^fflLTjiD^MII (UV) £fl3<,%*:tK «^!^ (EB 
8\ v-fc*tLTit3r5 01I%WT> Jf$L<l±2 0ii%WTt- 

mmizmvbn, zbrnmna*. 2^m(^^) tpvis-y {=cru>y 
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-r-JUM. -<#?>M, S/h72>Ks ^-9-^>lts p< 5 1 U >v d >R v 
y MMFK 3 FlS*qyWi/*>& >x;i/*>g& s 7*>? s. K — 2 

Jiya^>ZJl^>mm £tzlZ*tie>cDt& (L18L Nails Kig, 7*>« 

l-C 1 8 (Dm^M^tzl^mm^-rJ^^—JK 7Jl*U> (C2-C4) 

-;k ^u?;^i/> (C2-C4) u-^^m^mi'^^M^tz^ 

)> 7£ V)VM*Xt)1> [Cl-Cl 8cdjsijd5^ x^;k t*p 

'JiH^i^f/K $fei±T;W^L/> (C2-C4) (x*-|^>^ 
U3— ;k 7-p f u l, 4 -zf#>y jsZVtfv tji 

(C2-C4) (^yxfi/>^ij =f-;u s ^>J7Dt:i/>y 

N-B& >;;i/T^ K [(^^) r£ u;i/^^ h\ N~**-;i/ 
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i^m t & 'jDzh u;k u;K8f] ; TfiSfPT;i/D-;u [( 

* >mmmmmt7Km i^v> s rcei/x ^^u^. -rvy^-i^ ^> 
(C6-C50) a-t^-f ; # u 7 < y^mn^mtim lis? 

[vi/>r * K«] ; nDy>t^^- C^bt^;K ^btrxy^y, 7 yfb 
fb 7 1 ^ A ^ ^ 'J i> i^;i/x-r 7iy-;i/^7 ->^;i/x 

^^ritt h* D 7 *;i^;7* U >>s;;i/x;^;K ^ ^_ ^i})V^.^^)Vm} 

, 7"'J ^ >i { h u >; ^>^;w v ^77 u - 7 

> N xtf*Wb*s?4^K flgSUfcxtf^riTM FM{3, 4 x**^- 6 ^ *)Vis 
t7U^^r^)V^^-)VtD\^^^r^V—Ys 3, 4 3i5t?dr^> i/ 9 D ^*>>;M 

ifW/rh7 5X 3,9 - -2, 4, 8, 10-f 

hP^df-lT-^trD [5,5] ^>7 s *>H}s ^f^'J7^ >m {***->U> 
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v^-^m, jnzmmfc {=7vib**m -^mrs. mttm-ft> 

^>77--Fs i'7irjM ^>^'fVi/77-hs 1, 6 *U >5>*f 

V^T-y— K 2, 2, 4 (2, 2, 4) - h 0 * ?J\s-^*y-m-l> V 
*>7J—hs p-7xri/>j;^v^77-K 4, 4 ' -iti/>?a^*is)i* 
$^sV4Vi/T-r~y^ 3, 3 ' -is*5-JlsiS7 i-JI/4 , 4 '-^^7^7^ 

>VJ Vi/77— K ^V7*D>y-fV^7t-h N 1, 5-^-7 
* U >$M V^T'^-— K trans-1, 4 - £ P V ->T^- — 

h^fn-^7 , D^>, 1, 2, 6 -^Jri7-> h i;^--;u N h'ji 

hVls>i>7$>s $ >i/7 K > N ^ h ^ ^D— ;i/^>^ d^^t-^ 

^<^;i/^;i/=ii/ H^K 5frtg<b^{2, 2, 6, 6-fh7^ (tKo 

v;utrh— ;k x;i/^h-;i/^K 8 Wfi^b-^ v—xm 

& :7--t?^>g^ i:©^^ ^^/D^^h 
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r^>m {eu f^>, N-^^;i/^;i/^y >^} s ^t^>i^{n, n, n'.n 

'-rh7y^H^l/>i;7^, N, N, N ' , N'-rh^^^H, 3 

h >m {N, N, N ' , N ' 

P> h 'J7$ >m {N, N, N'N'-f h7 (3 - 

> (DABCOK N, N ' 1 , 2 ^ £>V- 

;K 1 , tS/^D (5 , 4, 0) £>7 ? -t>-7 (DBU) I?} 

^d>7^i/a^ ^®i#qrtiT*)t)> ifi-ommnm 
ib@sn na*5jtVD— ;i/«©-t^^i/— 4r*#-r5pjtta««bs otitis 
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<mmm> 

1 - 1 ) 

>X Mn : N iOJK^tttfl : lOiO^^tf 

v > # > - n y ir ;i/ j^b-^ * f§ o fcm< b y £ & zk c bo f 3^ > # > - 

T?12B*|Hk S?fil#BmT-«EJoLfc&s «k^*»« D 50 = 9 jum<DM3i£ 

tt»*©CuKa:»t:J:*Jty^^J»|5l*f«y^©jSjR s 2 0=18. 5 
36. 3 8 ft s 37. 68 Jg, 38. 02 Jg, 44. 10 4 8. 2 4lt, 5 
8. 2 2*s 63. 92*. 64. 1 0*, 64. 4jgSt>*6 7. 6 8*tti£(C 

/m ic m r & m *m & s fo n * gists © -e £ t ^ * c £ # t> t> 

i±L i Mn 0 . 5 N i 0 . 5 O 2 -?r&£C: £#fc>frofc„ A fc-T«» 

»»*A*jE«?S«5Ki:L'rfflW -5 tc Ut 13 2 fc^-T^fi^ 1 5 Ah 

7 yflltr iJt=> (PVDF) £MJt8 5:10: b 
£#<Z>JP«ar* 2 3 0 AimfcMfU 6. 3 mA h/ c m 2 CD^*^oIE1l^- 
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N >— hcD;fcigi;:jp£ 2 0 ^nu 4g 1 0mm©7;H A U— K$g£Ett> fti} 

(^^6^111) £A^*m£LTflHv #S»£iJT*<fe£tf 'J 7 Wbtn 
Ut^ (PVDF) SfulBM^«^t3^UT 1 0mm%M^ ®Mtl,XN-* 
^;i/t'D«; K>£in£s «t#ifcu ft*M«£fMLfeo fc;fc\ HfrfStf'J? 

Ltzo mznmm*pm*m$ 1 o^mcDisis^ftGDMistc^u ^cdjp^ 

£18 0 #m£flgU 7mAh/cm 2 ©§I^oftl^-h^tfc 0 
buIB^HS"- h 6 5 mm. ig£ 1 1 1 mmOftttiSr LT> ^>-h©5fcSS 
(^Jl^lO^m, 41 1 0mm©$3 »;— B\ iII9fctto 

mMiEMfal RV&mffi.9 * 1 5 O'C-e 1 2B$naMJE$£tf&L&o -fe^U 
-^8t Its ^6 5 mnK ^£111 mm<D&Mmzmffi L fctf U ^ 1/ >g£ 

h 6 §:fflVNTB!fiBM2 tC^^lT^S, 

i^'Si^L iPF^lmo 1 / 1 &8?Lfcm8¥*&£ 6 5 gSAU ttP Lfc 
2 5°Ctc:;}3^T, 1. 5A, 4. 2 V, 1 5 Bf (13© =fr^ 
. 1. 5 A, Mltmffi3 VtD^m^jfefem^fToTio dCDid^LTs |7 0mm 
s 1 3 0 mm 1 3 6mmX M2 2mmOM'Jf^AiM 

f#fc 0 -©mvfe^niB^) i - lommtTZo 
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(mmm 1 - 2 > 

>r)},&ytfc<&m *mit 0 *K<b 'J ^ ^ A* jg* huIBv > # > - 
-y^;u*^<b^S^JPUs «#&««*aM83tfT%«Lfc&s 1 0 0 o°c 
T12B#PJ S M%%fflm,T -C'i&l&Ltz'i&s t^i&^LtD^ 2 0 jmmCDB* 

Hl> ^*&*©*&E£l±L iMn„,N 1,.,0,-e**;: £:#fc>2>>ofc 0 &»5fc&IE«fS 
#jRfcl/Tfll^;fc£i:JWmJ: (H»J 1 - 1 ) i:ra«t:bT0a2t^-r««Wl 
5 AhO^U Atttt&fftHLfe. d©€rfl&£H«J 1 - 20W.m£-r% o 

(MMW 1 - 3 ) 

fi8^>if>S«-'y ^r;w*s Mn : N i ©JH^Jt** 1 : 1 ©i'J-&T ^t? 

- ^ ^jimkit^m^mtzo 7k u ^ «> a * £ $a t fr §3 v > # > - 

-y^&8rtb£«9S**DU ft»*iSM(*I***TKjlUfc^ 1 0 3 0°C 
-C12B#HU tt**HfllT"C«J5RLfcas tt^FS^ft It D 50 = 2 0 ^m©«&5fe 

s£:&3fc© C u K a8t: Uxj; * X III #r$JJt© USUI, A tnm^M^m 

*n M*©m$&L iMno. 6 N i 0 . 5 O 2 -e$>?>C £&t>fr-?teo mm** lEffifS 
IfeKfcbTfflV^feCfcW^tt (HJfetfiJl-1) fcEI*fcLTH2fc^"rg«8ll 

5 Ah©£ff2';^*A«m£fiM&Lfco ci©sm<&^m^j 1 - 3©«*64:*-*o 
imtfami -4) 

AIK"*' y<5r;i/** Mn : N i©JK^ifc# 1 : l©fJ^T^tf 
7k»«t*tt<b^ h 'J •> A*fc**iP*-C#fcfc£-B\ 1 5 0°CT*iP$k <fc*Ls 
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- y t frMkfc&yQ s »an u mn'&mmzm&z&x&mvizm, 1 o 6 o*c 

fcbfco BET&fc<fct>»|j£bfcJfcMfcfcJ:0. 9mVgT-fe^feo 

H> »»*©ffl^tiL iMn 0 . 5 N io.sOjTj^S^iiAs^^ofeo g»*£IEM?S 
»K4: b-Cffli%fcc fcfiW*tt (H*0|l-1) fcfflttfcbTH 2 1 
5 Ah©A^U^»>A«ffcftfP«tft: 0 3©m^§^HS^J 1 -4®fj|i:t*, 

(Hfflgfcl 1 - 5 ) 

llY>^>MMzy>rjb^ Mn : N i ©JB^Jta* 1 : 1 ©W-6"C«r 

hbfeo BE Tiitj: i>Wj£b;fc]fc*attttO. 9m ! /gtfe^t. 

mffiMomm&L i Mn 0 . s N io. 5 OsT?&*£ fc#fc>frofc 0 R»5l5&i&ffi*S 
tlMi: UTfflVMfcc fctt*U± (HlfS0yi-l) fcWttfcbTEl 2 l 
5 AhO^iU *»>A«$fi£{£Kb;fc* C£D«m<£H^J 1 -5®iii:t^o 

a»^>*>M«R- y>r;U£, Mn : N i ©Jp^itft* 1 : 1 ©ftl^f^tf 

v > # > - - fx ji^mt^m zntco ?k mih ffiav > # > - 

-y^;u#&<b^£«lU &#&&&£&S8£#-£S£*£bfc^ 9 5 0°CT" 
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mm.t urffliNfec fcjw^t* i - 1 ) ini^{cuTin2{c^-r^*iSi^i 

(H»iJl-7) 

S8i?v>#>;£7jqfj^- y^.;u£ s Mn : N i ©JP^JrbA* 1 : 1 OlU^-r-^tr 
v y >r;i/##Mbi!r&j£f#fco zkKfb 'J * Ci&gBT > # > - 

m^ommith iMn 0 ,N i 0 . 5 O 2 -C?feSC £tist>fr^>fro £ jQE^fS 

WtLtffl^feitW^ (HWJl-l) i:^k:UTl2|2K:^1-#fif^l 

(3Stti0i 1-8) 

WK^>#>»V«K-y'5r;| / 4x Mn : N i (DM^tkl? 1 : l<DSU£"e^tf 

7mmz*mt± v v * ^mm^nnxx^^^, 1 5 o-cxmm, *£«*u 

t > - - y *rji/#ft ih&®} *mtzo *R<b A7k®m Id fJHBv > # > - 

12^ tt*#H»T*C»«Ufc«^ «t ; 3F%^»L'rD w =2 O.umCD^i: 
L£o BE T&JcJ; !>*!£L;fcJfc*iS«B:0. 9 m'/sTrife o £ 0 
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m, mto*<D®.m±L i Mn„. s N i D . s o 2 T'&zz t&totp^tzo &m**iEm%i 
mwt Lzm^tzztvxftitnmm (i- d tmm^\^xw\2 t^-r^a-^i 

1 - 9 ) 

--y>r)] / #mb&%!izmnv, ®w&®mzM%z-&x&,®kvtz'&, iooo 

ubmo cuKaitisx^ x^ihjmj^o^^ la* a tmm^m^m 
mtfobixzum&0mi^m&&f&X"%T^%zt&t)fr^iz o TL^mcDi^ 

Mn%.<Dmj&teL iMn 0 . 5 N i o. 5 0 2 trfe^ £ hfttefr-? fe Q 

mmw i-io) 

mm^>-}}>Rmm-y>n\/*s Mn : NiojR^jta* i : i©i!j£-c-#tf 

--**;w#tMb****anU «*m»a*aM83tfTfc*!ILfcSU 10 0 0 

bfeo BET$4fc«fcb«W£LfcJtMi*titO. 3m ! /gt^ofc, 
TO*© CuK agti^xy ^-X«ftm#f»^<o«JR^ »5fc A i:Httfc*tt« 
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(mmm i - 1 1 ) 

mm-r>is>Rmm- *>r)i/*, Mn : n i®m?tt&i : i oiu-a-r^tf 

-->^;i/it?*jb^S»u «^£^£^§£*TS£:iilL£&, 1000 

ttfeo BE T&ldcfc ^fliJ^LfcitMSffc* 1 . 5m 2 /g-e&o£o g»*©C 

uKa^iasx^? * i^iHi^f mfeofa^ BMAtmm temvtmm. h^zm 

SUjS&L iMn 0 ,N i 0 . 5 O 2 T-fc3 Z h1$t>fr~otco i^*^iEliStllt Utffl 
^tzZ£\&K\tn-ffi.m ( 1 - 1 ) tmWUZ LT02 (z^-r^MJ^ l 5Ah©^ 

A^i^MLfco cic7>^^^^ij i - i KDmmh-t-Zo 

Ut««ll- 1) 

5gg£v>'#>&7>*«^- y^vi,^ Mn : N Kom^ltti* 1 . 9 : 0. I (DM 

^X'^ts7Kmm^?Kmit± h u ^ ^mm^m^x^m^^, 1 5 o-c-^n^ 

9 5 0°CT3B#f?g, i«fi^Tt-*i^lfe^ tfi&MltD 50 = 2 0 // 

s 3 dm, 45m, 6 1m, 6ss, 6 im\zm$rv->7ftm.&>t>*i, ^pipc 

fam, &B*<Dmf%l*L iMn M5 N i 0 . m O z X&Z> ztWtefr^fco &B3(Z%iE 

movant LTfflv^fe^ ti^tmmm (i-i) tmmizvxm2iz^-r^& 
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3o 

amm 1 - 2 ) 

o°cxmm^ v>#wbi§r^£f#fc 0 jKmt^^^A^mm^mm^ 

>x>th&yd*m\\i^ mwm^m^mm^^x^Ltc^ 8 5 o°cT-3mm 

BET&tcJ: D^J^LfcJrt^B^iiO. 4m 2 /g^feofe 0 mJfB*&5feCD C u K a 

mz &&x.v?xi$®yTmfe<Dmms ^^^^mm^m-t^mm^^x^x^ 

t#fc>j{p^fc 0 TtMfrfficDl&m, i^«&5!scr>mfigiiL i 1 . 0S Mn I . 9S O 4 T*$)S3 
UM«l-3) 

5gS?v>;tf>#7Jigig- y/r;i,£ N Mn : N i ©H^ibAU : 1 ©iU^T'^tf 
7jc^?-S^7k^b^- h Vb&7kmm*1m?ix&ik£it:, 1 5 O'CTiP^ ^jtbT 

-n^^-;i/#ttfb^*^PLs mr&mm*m&$ ^xi&m\stz'&, 1000 

Lfeo BE TSl3«t t)^iJ^bfeJ:b^TOii 2 . 0 mV gX&-z>1to 

m£frbft%fam&<Dn^mm&&mx%x^z>ztftt>fr^tzo Ttrnmnonz 
mm^ommfL iMn 0 . s N i 0 . 5 o 2 x&zzt&£>fr-otz 0 m&**iEMm 
mnhw^xm^tzzhumt mmmi-i) tmm^Lxm2iz^-r^mmi 

amm 1-4) 
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--^^«tlSSiOU *»»«Sii*«{#ft**T«&iftbfc«s 8 0 0°C 
bfeo BE T&fcJ; t>mfe\siti££.mm±2 . 0m 2 /gt^ofe.»©Cu 

mi±L iMn 0 ,N i 0 .s0 2 Tfe5^i:A J t)*>ofe 0 ^)|f&*$iE«iTS^Hi:UTfflV> 
fe^tTO fclTOfc: LTia 2 iZmTQMfo 15Ah©^^U 

(ttttfifll - 5) 

«8^>#>.&tf«8$=y !r Mn : N iCDM^ib* 4 1 : l©gR|-£T?$tr 

.7k»t«fc:.7jcK<b^ h u £ A*$S$fc&;&o;t-t#i*&^ l 5 O'C-cin^ ^iix 
-=y^;i/ft«tfl3^-Wft»*nbs «#&*«s&&#6£tfTl£*L&8u 1000 

fcUfc, B E T&icJ; t>S'J^LfeJt^@«(iO . 2 m ! /gtfeo ^*&*cd C 

mmitL i Mn„. 5 N i „. s 0 2 -£••$> 3 c fctfbip-sfco 

8»**IEll*S#Jlti: LTffl^fccfcJWJM* (H»J1-1) fcH*CUTEI 
2 t^-rtai+^g 1 5AhOMVf-)ASM^lfc. Jt!&0!) 1 

-5©iii:t5. 
(Jtttttl - 6) 
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-=.y*;i/ftfefcfb^«B**ADU mft%k®M*M%£ Lfc&s 110 0 

°CT:2 4BtP^s iifi^TtMlfcts «tfP*#«LTD M = 3 0 //in©© 
*£bfco BE TiSfcJ; D«0^UfcJt*ia»ll±O. 2mVg-£&^fc 0 ^«&*CD 

©»tf&B:L iMn 0 . 5 N i 0 . s O 2 T?**c fcij»to*»ofc 0 tt»*43E«ltg«iKfc U"C 
ffl^fc£fcW*M± (*J6011- 1) fc^t UTSI2 \zm?®m® 1 5AhO^ 

(^JSfiW 2 - 1 ) 

58ifcv>#> N >v^r;v^ N Mn : N iOM^lttfO . 9 5:0. 9 5© 

#>-^y^;i>ft&{b-£rt»£:*<^£, TcHttbL i :Mn :Ni :B*S2 : 0. 
9 5:0. 9 5:0. 1 0 t & & «t o IZMtiQ U 1 0 0 0 °Ct? 1 2 B#fI3s Rftf? 
i»T-C*«lft«s S?t^bTD 50 = 9^mCD)^*i:bfeo BET^tJ: 

i 0 . 475 B„. 05 O 2 T&3c: c»fc„ tt»5»£*jEtl«f»Hi: Itffl^fe^t^ 

fc* (^JfS^J 1 - 1 ) i:B«fc: UTE12 fc^r«F*W 1 5Ah©^';f-^Mffe 

(HJi60>J 2 - 2 ) 

fl3Sfcv>#> N «tt=»y^W»ft^7"y>)A*, Mn : Ni : VOM^Jt 
#0. 95:0. 95:0. 1 ©tO^-C^tr^JSffltfczkK-fc^ h 
ftl*.Tfti*S-B\ 1 5 O'C^O^k ®ilts ■sr>3tf>--y^-/^^-'s;«>A 
ft ttrtb * f# o .*^Yb U 3 s - £ A zk jfttt t MiB t > * > - - v >r ft - ± V £ 
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A#i*rt;^«5*«inu m#&mm%mftintxit,mLitm, 1 o o o-ct* i 2 
com^m&-&mT- %x^& z t&frfr^tzo 7*m&ffi(Dtem. mm^omm± 

L i Mn MW N i ,.«„ V,. K O t * l fc„ 8*&*&IE&f£«gK £ LT 

ffl^fcdfcWJMi (^Jfeflll- 1) £:ITO£LTia2fc7j*-r§M#Jl 5Ah0^ 

(mnm 2-3) 

58i*T>#> N HI=i'WSt) t l!i7;K = !>A*s Mn:Ni : AlOS 
-?ifc#0. 9 5:0. 9 5:0. 1 ©ffl^-C£tr#*»C*M;* H; £ 

- 1> A ^Yb-a-^J * It fe o zk^b >; 3- f? A 7k sti SB V > fS > - - y T )V - 7 

)UK-^A^tk.<t^m^mm^ mn^mm^m^^x^mhit^ 1000 

BE T»t:«fc D»JfcLfcJt*iS«ttO . 9m'/gt*9fc t 
CuKaStUiy ^^*l(el*T*!l^oi^* s »*AfcH«J&Ji#;f*3ftfc#e,;h, 

©IflfifettL iMn 0 .47 5 N i 0 .47sA l 0 . 05 O 2 -C$>£ i £1$t>t>^ fc« ^l&^^IEHtS 
DItltfflUfe:i:Mtt (H»J 1 - 1) £|B3*££ ltei 2 c^-r&att 1 

5 Ah©^^»j^e7Amm^f«b^o 3 comm & nmm 2-3 ® s$6 £-?%><> 
(mmm 2 - 4 ) 

i$@2^>:ff>> «i± y V«»7 J"> A * x Mn:Ni : Ms (Dm 
^ttft 0. 95:0. 95:0. 1 ©i!l^t^tr**«£fc*Kfl5^- h 'J >> A** 
mZMZxmtZM, 1 5 O'CTfiaau ^ytfy-cry-'r;!/- v^* 

> t? A #»rtb-&& ^flfe, akKfb VZ-tAfrmm £ huIB^ > # > - - y - v 
^*^^A«tfe<b-&«5*»jQU «^tttt«Kft3R#)!$«T«SML^tts 100 0 
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CuKfli(a§xy * ^i^lUMiJ^o^^ A i: Jf >l*#ii£ £ <^ e> n 
comtiZteL i M n 0 . 475 N i 0 . 475 M g 0 . 05 O 2 § C i: ^ o . 

bTffl^fc^ t»mi± (mmmi-i) tmm£i<xm2i l zm-r®m.mi 

5 A h CD^lff* 'J ^ * t fco £ Otitii^l 2-4 Oil b?2> 0 

mmm 2 - 5 > 

«iS?^>#>, ii-y^^M»^Vb$, Mn : Ni : CoOM^tt 
#0. 95:0. 95:0. 1 ©ftli!rT^tr*&Mt-7.kgMb:>- h 'J * AtIc»«[* 
lin*.T#tfc£-a\ 15 0°CT»n^s K^l/T> - y ^r;i/-i3M;w t># 

s ii#i^Tt*Mlftts )fef^LtD 50 =9Aim©l9*i:tfc o B 
ET&tdcfc !3il^tfctbi®i(±0. 9 mygtfe^fco tt»*OCu Karate 

Mn 0 . 475 N i 0 .4?sC o 0 .o S 0 2 T*<&3 C £ti*t>ip^>tzo d JT 

£vxm^fzztum± (mmmi- n tra«tbTia2 t^-r^a^i 5 a 

(Hfl50y2 - 6) 

aifc^^OTilj'DAt, Mn : Ni : C r ©JR^tbtf 
0. 95:0. 95:0. 1 ©ffl«&"^tr*»»fc*IMs* h 'J £ A*$g*££5!JD 

<&m%ntz o TKK-fb f - ■> A*»«fc«ra3^ ># > - - v 

mt'&m*.mm\s, &n&®m*m&£*tT&,mi>rz&, 1 o o o°c-e 1 2mm 
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«t5^y ^^»|il#f«l€oilS^s »*Ai:HItt3fiii*tt«5ei:*6.n*ilsSilttOi* 
Mn 0 . 4 7sN i 0 .47 5 C r 0 . 05 O 2 T-&3 it^to^ofco £©»**»**]Ea?SW 

(JtMMJ 2 - 7 ) 

«»T>if>, Mn : Ni : TicDJK^Jt** 

0. 95:0. 95:0. 1 <D»J^T$tf**«fc2kKfls*' h 'J £ A****jbn 

«»u %^M$^^t-c%iu^i> i o o o°c-e 1 2B#^ N mm 

»TTWlfeiv i?5^ltD 50 = 9 ^m©^^i: Lfco BETS 
tj; t)«iJ^Ufci:b*®^(iO . 9 mVgT-feofco iU*OCuKai®{aSx 
y^^»0*f*«[©ttJII N !»3t:A&|qitR«ej|tt4|jfti:»e>nft«iB4£CD»v>J|iffi 
TV* Seta* to fr-sfco 7C*fl-#f«DttJH* TO*CD«fifiS{±L iMn 0 . 475 
N i 0 .47 5 T i,.osO,-e*ft^i:A«*)*»ofco iO»**»*&jEfiifS«5Jl2: ITffl 

U^^ASM^SSl/fco £©*<tt£§fcMli0!l2 - 7oStJ:t5 0 

i^mm 2 - 8 ) 

WK-y*;KRV«E»«fe£, Mn : Ni : F eOM^-tttfi 0 . 
9 5:0. 9 5:0. 1 ©ffl^£tr*»«fc2kK'fti:*- h U S jfC 

■ft o *»fb u a 7k Bate v > # > - - * )v - $* &mt&& & mtin u , 

mW&mm*Mm£MXt&MLtz'&s 1 0 0 0°CT-1 2B#|^ i^I^T^$ 
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(mnm2-9) 

mWLT >#> N ^^->v5r;i/S«^^ N Mn : Ni : CuO^^Fhb^O. 
9 5:0. 9 5:0. 1 <Dm&T~£;tS7kmmZ7kM<bi- b ') * 2±7k®m*to ?LX 

vcnrnvtzik, iooo'ct-i 2m mm^m&Tx-* 

mfoVttiks #4 LTD so= 9 jum<Z>m*£ bfco BETSCiOi^l 

fciba®*«0. 9 mVgT-fe^feo TO*©CuKa^fc£3xy ^*i&&[n]#T 

^ZZ £&t>fr-?fto 7tmfrffi(Dmm:. i»^ttLiMn 0 . 4 , 5 Ni 0 . 475 Cu 
(H»J2-10) 

58^V>#> N M^y^k&OTtg^SS^ Mn : Ni : Z nOJl^tbtf 0 
. 9 5:0. 9 5:0. 1 ©giJ^T*^t?7j<M£7k&Mb:>- h V A?}<.®m*1mz. 

^ i# fe o zk gMb »; a tfriB v > # > - - y )v - &$&&mt &® * m 
anu ®&&®m*mm£i£T&,mviz&, 1000^12^ mmmmn 

«£LfcJt*lB*tfcJ:0 . 9m ! /gtfe^fe„ tt»*OCuKa«CJ;iif^7 

ttiii#f«^©«g«s *&*AfclsIal«:J■tt«tJSi:ftl6nal(ea^4©i^v^*^BA«■&■J5^ 
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T^TOSIt^toA^fco 7C*##f<D*gSis R»*<D*IfifcB:L iMn M , 5 N i 
o.47 S Z n 0 . 05 O 2 t^S3i:^c.feo £©l»5fc&»**IEffifS1&Kfc UTffi^fc 

^AtMflsllLfc. d©«Yfe£flWJ2 - l ooiitts. 

(Jt««2 - 1 ) 

«»v>#> N i»R=y*;i/;atWSKv^*^«>A£s Mn : Ni : Mg©Jg 
¥ttifi0. 9 5:0. 9 5:0. 1 CDtU^Tf^tr*** fcsMHb* h U •> A7jc& 

ftteinAx i5 0°ct?ijn^s Kii^ v>#>- - y$vi,-v$r* 

^> a ttfls &m % n fe o .tkm u ^ a 7jc mm iz v > n > - - * v )v - v 

^**>*A#*Wb**J4*aDU «*m$6&*fc$8$^T«&*bfcSU 10 0 0 
°CT"1 2B#S, ^gi^TT-W.lfei, l/T D 60 = 1 5 Am© 

«&*i:Lfc 0 BET^tcJ:t)«a^bfei±i^ffliBIJ±0. 2m ! /gt^^fe 5 K 
©CuKa»tJ;«xy ^ X«llsl*r McDttJK* MXAZmffi. fcJUKlfcii 

*©«ftJE*ttL i Mn 0 ,, s N io.475Mg 0 .os0 2 T-^>*C ttfitofrv tc, mB&*]Em 

mmnt Lxm^fcz burnt mmmi-i) tmmiz ltei2 M^-r^M 

o 

(it»42 - 2) 

ffiWt^>id>, ffiWt-y>rJ]/Rmnm-?y%i"5A*, Mn:Ni :Mg©I 
^ittf 0. 95:0. 95:0. 1 ©ffl^T$tr*aS«iK:*»fti^ h V •> A** 

>?*i/b2i&vtfb<&®}*mtoLs mft'&mmzmftis&T&tiiLisitik, 1000 
mtistzo BET»cj:t)a^bfcit*]a«tti. 9m 2 /g-e#ofc 0 
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vont istm^tzztum* (mmmi-i) tii(:Lt0 2c^i^i 

(^<^J3 - 1 ) 

mm^>^>, mm- <vir;i/£s Mn : N i(Dm?iktfiO. 9 5:0. 9 5 CD 

m&Z'&ts?k®mz7kmhj- h V <5&7km&*lm?LX#®m£, 1 5 o-c-eMft 

- v ^ )V#mh&mh*t>WLtt$lklt'L i :Mn:Ni : B # 2 . 0 0: 
0. 95:0. 95:0. 1 b & £ J; -5 izmn U 1 00 0'Cfl 2mm. 
MT«lfel M^£#®fcUTD 50 =9,am©)|ft*£Lfco BET&£ 
J; bMfehfzttgimmte 1 . 0m 2 /g-efc^feo l»*CDCuKaim::efc£>^y 

JiBOmi&te'L iMn M7t N io.47sB 0 .os0 2 T-&& Z b tfilbfr^ fee 

3-1 (Dm.m,£T 5, 

(^St6^J3-2) 

fMv>#>, ^b^*±^»>A$s Mn : N i : VcDJI?]:b# 

0. 95:0. 948:0. 1 OW^X^t5^mm^mt± h U £ A 7 .k}M£ 
*P^T^^^^ 15 0°C-eiD^ S&lglbT, yr>X>--ytrj] / -^j-WA 

&m<t&w &mtz 0 7kM4t v r ^ a (rgiia-T > # > - = y ^ - ^ ^ ^ a 

<b£-t>£l*£^£7t2fUbL i:Mn:Ni:V:B#2:0. 95:0. 948 
: 0. 1:0. 0 0 2 b ft 3 £ 5 U 1 0 0 0'Ctl 2 B$H3s ^^#11^ 
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T'gX^ZZtfttofrvtzo x,mfrt!T<D1fcm.s s^«&*©$If«(±L iMn 0 . 4:s N i 

0.474 V 0 . 05 B o.oo, O 2 T' & Z £ & t> -O o 

(mmm3 - 3) 

Mn : N i : Al©If 
i£#0 . 9 5:0. 9 4 8:0. 1 <Dm&T*^tt?k®miZ7kM<(bj- h U 

A#mh&%i£*$Wt*7XimitL i : Mn ; N i : A 1 : B A s 2 : 0 . 9 5: 
0. 948:0. 1:0. 002 £ & 3 J; 3 £»fia I, 1 0 0 0'CT" 1 2B$R!k 
&**BftTT*ttBfcU;fcgU tti^^MbtDs^ 9 /zm©^i:Lfc 0 BE 
T&fc«fc»)W£LfcifcMi*«: 1 . Om'/gTftofe, UB^co C u K ai&tc «fc 

n 0 .47s N i 0.474 A 1 o.o5 B O .ooi 0,Ui5 S C 1 4»t>*9 fc. £ £T2>o 

2iZ7jkT®mmi 5 Ah0M'Jf!>A«Mffiiifc. c©*** usages 3 - 

(*»J3 -4) 

SfiK^VtfX a»=y^r;K Mn:Ni :Mgc£>M^ 

Jt#0 . 9 5:0. 9 4 8:0. 1 om^"C^tt^mm^m<ti- h V *A7j<& 
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ist? mkit^m *ntz<, u ^£ a 7X?m$ £ ^ > # > - - ^ - ^? £f * 

&&&fc&V>}b*t?Wl*7tmibL i :Mn:Ni : M g : B # 2 : 0. 9 5 
:0. 948:0. 1:0. 0 0 2 i:ttiJ:^ t mu U 1 0 0 0 °CT" 1 2 l$|H| 
s Slil^Tt«llfet, tt^fc^MRLT D so = 9 umCDffijfcb Ltzo B 
ET^Ci DafflJfcLfcJtMWfc* 1 . OmVgtr&^fco »OCuKaiC 

Mn 0 . 4 7sN i 0.474M g o.os B 0.001 0 2 Tr&Sd £ /^fofrofco 

2^ttllU 5Ah©^iJf"!?Ati4f|!|lLfe, -©mm^H»'J3- 
(3£SE0<J 3 - 5 ) 

ffim^>-ff>^ mm- «t3^H>4, Mn : Ni : C oCDJj^tbtf 
0. 95:0. 948:0. 1 ©ty^^tfzk&aifcTkitto^ b U frA***** 
Jin;tT#efc3-e\ 1 5 O'CTflQ^ »LT> ?>#>-ry^-3;^H« 
arfb£-«a*f§fc o TK^b 'J f- 1> A BuiB v > # > - ^ y - n / w h # 

i^bi^i^^S^^ffUbL i:Mn:Ni:Co:B#2:0. 95:0. 9 
48:0. 1:0. 002 1 ft 3 «fc "5 iC^flD U lOOOttl 2 
i^Tf^tfc^ t?^iUD 5o =9^m0^!;lfe, BET^i: 
i t)«'J^UfeJ:b^®«{i 1 . OmVgTfeofeo ^*OCuKa«{:j;5x>> 

i^f$T*#T^£ c: fctftofrofco tc^^W©^> ^*&*©*§/&t±L iMn 0 . 47 s 
N i D .47 4 C Oo.osBo.ooiOztrfcSC tftti-fr^iZo 
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6. fugBL i -Mn-N i^^gtfbll^ LiMn o . 5 Ni 0 . 5 O 2 t^ti5 
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Li,. t [Mn 0 , s . r . s . ( Ni 0 ,,.. ! , 1 .B rt -M' rtr - L i s+s - 0 2 ] 

(fibs m' immmm^m 

r = 0. 001-0. 1 ; r'=0. 001-0. 1 ; 
s = 0 -0 . 1 ; s ' = 0 ~ 0 . 1 ; 

r+r'+s+s'+w+w'^O. 4 ; 
w + w ' = 0 . 0 0 0 5 — 0. 0 1 ; 0£t£l) 

7. iufBL i -Mn-N im^^b^^s L i Mn, s N i 0 . 6 O 2 X*$kit tl%> 

Li,. t [Mn 0 . s ., M N i 0 . s . r B KM ,M' r+r - L i sts • O 2 ] 
(fib. M' ttfflfBJiaTG* ; 

r = 0.01 — 0. 1 ; r'=0. 01-0. 1 ; 

s =0 — 0.1 ; s ' = 0 — 0.1 ; 

r + r ' + s + s ' + w+w ' ^ 0 . 2 ; 
w+w'=0. 0 0 0 5 — 0. 0 1 ; O^t^l) 

8. mmmmn.%W #Mg, Al, Ti, V, Cr, Fe, Co, Cu.S 

mm 6 fcfcfcjg 7 S5t8B*©jEffifS»Ko 

9. buIBL i -Mn-N i *«^Rflj<»tf. Li [Mn c N i d C o e L i a M" 
J O 2 ( M " (± M n s Ni, Co, L iMOjc^ dgc + e+a + b. c + 
d + e+a+b=l N O^a^O. 0 5, O^bgO. 0 5, 0. 2^c^0. 
5, 0. 0 2^e£0. 4) "C**n*tt^Kfls1»T** Zt*ftWL£TZffi& 
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1 0. SirlBM" t)K B, Mg, Al, Ti, V, Cr, Fe, Cu&tFZn 

11. iulBL i -Mn-N i&®.&m<bW, CuKa«^fflU^x 
v9 7>mmyx^(D2 e = 1 8 . 6±l e , 36. 6 + l\ 37. 8±l° s 3 
8. 2 ± 1 ° , 4 4. 3 ± 1 0 N 48. 4 ± 1 0 N 58. 4±1° N 64. 2 ± 
1°> 64. 8 + T , 68. 8±1° izV-fZGTZmWfeMkffimX'&ZZ 

12. SugBL i -Mn-N CuKa^OTl«*x 
>y *XM#rl2|£?X 20 = 18. 6 ± 1 ° ZmifTV-? £ 2 6 = 4 
4. 1 ± 1 ° ^^jl^Slpl^fb'-^CDffi^JKJrb^O . 6W±1. lWTt^Si 

13. buIBL i-Mn-N i ■&1$.&i$kik ! $}l$.^ CuKa^OTlfei*x 
^^^^ifl]#fE]CDs 20 = 18. 6 ± 1 ° lz&ttzm%T¥— P<D¥m^ftO . 1 
3 ° W±0 . 2 0 0 WTtrfe fro, 20 = 44. 1±1° Z>®%t £- 
^cD^iiUfrO. 10* «±0. 1 7° WTT&£di;£^ife£:T£si:£cDg&ffl 
11^1 2ljt©V^*tfr£i3«&©IE1I?S^llo 

1 4. MIBL i - Mn-N i mW.-e>mfc<®)<DW.m& 3 u ml* ±2 
Tfc3s»;£©$Sig|g 1 Jg~g§ 1 3JSm^;ft,fr£f3f&©Mr5$i:i| 0 
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